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(57) Abstract

m gene isolated from the chromosomal DNA of Pseudomonas sp. SD705 strain (FERM BP4T772),
a gene 'glpludnwhbhpuﬁcipmeshmepmdwionof:lipase;mdapmomfonheptodwimoflhe
lipase with the use of these genes. Themeofdmegenumakesitpossiblemciﬁciendypmdwcalipasewlﬁcbis
industrially useful in detergents, food processing, paper making, oil manufacturing, etc.
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Bl W W
FRBYRN—VYREFRUEUZTOhZEHWVWE YA -YORIBHE

B #iE
ARPRIEAH,. ANIA, NELXAH, NhIXASOEXLS
HARBEESRBERTHIAIFRBIAA—¥Z2a-FT2REFHLUFZOD
XIVAFFEI. TO YV XX—FYOREICBES LY /B2 —-F
THIBREFEIUEDOR 7 LAF FEN. ThoORETEZISUHMEX
R745—, MBI - 28CEEzBER., EHEBMREAVWE
YyR-FORGEHEICHT S,

R

VR—¥EEETIHREMEL TR, ¥a— FEF X (Pseudomonas
B. 7)VA Y5 XX (Mcaligenes) B, 42— (Mucor) B, ¥+ >
74 % (Candida) B®. 7 3 3—5 (Humicola) . YV 42— (Rhi
zomucor) B EHRASH TV, ChoDHItRBEFHAMBINT
WBE3LDHAWL OB BN, WHTHa— FEF X (Pseudoponasi®
CETA3REPO )V N~ EYREFHEHMEBIMBINTV S, THETIC
HMohTwaboe TR, Y2a—F¥+ X+ 775 (Pseudononas fr
agi) (4§BAMB62-2282795 . RBIF2-190188%)  Ya—FEF X - &
»2y 7 (Pseudomonas cepacia) (4B 3-470795. &BAF3-871875)
. Va—FEF R+ FF¥ (Pseudomonas putida) (EP268452) . ¥ a
—FEFReva—F7IH YN XA (Pseudomonas pseudoalcaligene
s) (%BI¥E3-5008458) . Ya— FEF X+ 7xIF /¥ (Pseudomon
as aeruginosa) (EP334462) . ¥ a— F€+ X« /I <x (Pseudomon
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as glumae) (Appl. Envir. Microbiol. (1992)58,3738-3791) . ¥ 2 —

FEF+ X+ 74 L+t R (Pseudomonas fluorescens) (Appl.Envir.
Microbiol. (1992)58, 1776-1779) #'% 3,

—8D Y 2 — FEF X (Pseudomonas) MMEIZE I3 3V S —vYDH
BRicik, V-YBEREFTHORGEFHRENAI-FLTWVWE Y U3
JEFBELTVWARIEAAONTVSE, Ya—FEF X &1 7
(Pseudomonas cepacia) ICBEF B3 Y NR—-—VYOERICRBIF/EYDOE
BIBMHLOoF IO THAKBRETFHLHLATH S (EP3313T6) o a2 — F
€+ X+ 7w x (Pseudomonas glumae) OET S Y X—Hii, BEH
EPoBBRICHALOoT Y N —EOEEMMRETRT I X IEN DR
Bica—-FahTwalermshTtw 3 (EP464922)

—HYa=—FEFZXea—F7IAHYH5 XX (Pseudomonas pseudo
alcaligenes) T3, FEOHNAUBFE - R4 -2 HVERTIREE
BEAYBRERIN,. ATOONABBEE - X279 -FHVWIELRTODY
NR—VHEEICROTHEAKREFIILATIREY (EP334462) , T/
Ya—FEFR-T75Y (Péeudomonas fragi) TR O THAERE
FREELZ W,

)R- EEHRICEA L TRESHINE L LIEHE MR E L A
WEREEMETESZ I ELRERIDAONTWSE, COHRER. TV FL
~ (H.Andree) Stk 3 T&BAKSDELTDY/N—+ ] (Lipase as
detergent components) &RE9 5 3L (Journal of Applied Biochemis
try, 2, 218-229(1980)) Ficikk#Ma T3,

FELVWHEARESHDO Y AN —FR, GRBRPTESICY N—EFEHEN
BT 2bDTH 3, BROEBRUTRERBRDOp HAET LAY A
Bichdod, TLAVED HTRET S Y X—EXRDBOoN B, 1o,
—RICIEEBFhRERET LAV RET TRERNBREI LT LA,

_2_
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KR (6 0CUT) ok TCREAICEBHABNERETER VL & 2%5A
ShTW3, REDELLTEBABLSTDODRATLEIDOEIZI b E &
h, BEICBLVTHHBBRERER/LT 28NMICHD, BE-THFLL
ERESRAY-ER, BRETLRDIIBRIETEILDTH S, £/, i
FLLUARIKSAY NN —FYRABBEUERNFOERKS P, ZLO®HIC
EINTVE3 o077 —E¥PEARAFETTLEERICESBIELRE
LIB2bDTHB, snic,. FEFLVWHARSGAY -2, HFiIck
ALERETRETILERNLHAGIIHASHERFICHLTEETH
3bDTH 53,

DR—EEEETIHEMEL TR, ¥ a— F€F+ X (Pseudononas
B. 7NAYV5XRX (Alcaligenes) B. 727 0 ¥/X7 % — (Achromoba
cter) B, &3 —JL (Mucor) B, ¥+ ~7 1 % (Candida) B. 7 1 22
— 5 (Humicola) BW. VY /4 3—)L (Rhizomucor) B EMAohTH
AN, ThoDEBEISRONBZIRKELDOI X —FYREOEMHHp HH
HEHrSMTAAVHICHILD, TLAVHOERRABRPTERIZY /N
—YHABELET, I, BRFBRPTOLERLEV, T 5IR, 77
0 %7 # — (Achromobacter) B. 43— (Mucor) B, ¥+ 7«
¥ (Candida) B. 7 ¥ 2—35 (Humicola) RO Y/ —¥ik, 7=+
CHREEHAOBEETICBLWTEOFE LB (BAEIN S,

Fh, YRX—V¥E2EET S a— FEF X (Pseudononas) BICET
AMEMELTIE, Ya—FEF R+ 75 (Pseudononas fragi) .

Y a— F®F+ X+ /27 (Pseudomonas cepacia) " ¥ a— FEF X

e 2 a— F7LAHYH5 XX (Pseudomonas pseudoalcaligenes) | ¥ a

— FE€+ R+ 7XL¥ /¥ (Pseudononas aeruginosa) \ ¥ a— F¥+

X+ 7NA L+t A (Pseudomonas fluorescens) L EHRH B, T h
SOBBELISBONIATOBRELAICOBULZRETZHDOTIIE Y,

_3_
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B D BR

ARAHL, ERHFOTESFCAVWOh I BN BT EET I Y
—¥, &IcSD705# (FERN BP-3772) HiRD V- ¥ SE YR L <
HETI2HEICHT 3,

ISEBLCVAE, ARBR, WBYV S —¥SEt2-FT3REF
BLUZOZR LA F FEF, V-¥SOLEEIEESTIs 78
3-FTI3REFELIUZORX LA FFEP., DD I3 REFEESE
MBARI - h2ZHMBARY ¥ —TEER S W CEEREE,
PHIEEEBERID Y-S ERGET I HEICBAT 3,

B i D il B4 75 3% 8H
1375 ZXIFpS10HRBERERTH 5,
K275 XIFpS1SoOHBREEMRITH 3,
K375 XIFpSI1EDHBERNRITSH 3,
K475 X FpSL1OHREZRBRTH 5,
K51375XIFpSL2O%BEERMBKTH 3,

6752 FpSP1OHREERNTS 3,
775X FpSP2O%REERNRTH 3,
M8WF5XIFpAP1. pAP2, pAP3ODOEBENTH 3,
B9’ 75X FpSBl1OBERTH 3,
H10RFS5XIFpSB2ORERTH 5,

5289 0D 240 15 S8R
ARPES 1. 2FHNSOHRICHHL ) —HSEEBD ] »T
53 - FEFZBHETHD. ABEAICLD TEEFRESTS

- 4 -
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TEEFHEFR (AFEXRESCETHR1ITH1E3S) KHEh,
SHRZPEBICESCEBRFERLBEI ALY a—FEFAsp. (Ps
eudoponas sp.)S D 7 0 5# (S FSFERM BP-4772) kb, Y/3—¥
Sta3-FT2REFBLUEOEECHMETEY v/ B2a—-FT
ZREFASUCDNANKEZMEB LA, CODNAKIA EBEEHEICK
AL, BohhKEREBHMIELIER LRI A -ESHFRON
ZoLAEBBL. ARPERRT SICE-T,

+ubb. ARFARUTOLOE(RETEHLOTH S,

1) BMES 1R hh7 I BEE - FT 3 8EF.

2) BEMES2icm@BEANAY A —¥E2I-FTE2 VAT FEFE
SURETo

3) RIIBE BRI hALT I/ BEHE - FT58EF,

4) BERES 4icBRIhk Y —YOEEIHAETE ¥ 7HAED
- K327 LAF FENEELRET.

5) ¥ a— F®F X (Pseudomonas) BIMEEHROFIILEL) KWL 4)
onTFhhicZBBRORET-

6) ¥ a— K€+ Zs p.(Pseudomonas sp.) SD 7 0 5 ¥ (RFEFSFE
RE BP-4772) BIROHIZL 1) BWL 4) ovnThhiiEROBET,
7) #iE@1) vl 6) ovwTFhricEBRI W LRAGEFOI7LVAFF
EfNoLBH LLI3—8B%E23LDNA,

8) BiZ3) $£ik4) KERINLREFOR I VAT FENO 2R
LLLB—WENATVIAXTSEDNA,

9) #ifg1) HVwL4) OnTFhhERINLBEFODUECLL]
SAEIMEYRABEATRET 3 LS BT REMERRTERAED
Ry —tMHPRAALMBIDNA,

10) §i@1) KWl 4) ouFhhicBBRINALREFODPEBLED

._5_
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1o WEYREEEICHEMBAICL > THIAALEBI BEBHED
N A,

11) Fiic9) KEROMBADNATHAGRI W HEERE TN
£,

12) Wil 0) KEROMBMARBUDN AL EERNLY,
13) BEMMBILRY Y Y7 (Escherichia) BMIE. v 2 — F€F
ABME (Pseudomonas) . F 7 i3 NF ) XBMME (Bacillus) T 3
AL 1 1) EROFEHERELEY,

14) ®MEYRY2— FEF ZBME (Pseudomonas) . 7= 13 /<F )L
AERME (Bacillus) THHiiL1 2) RO ERBULEY,

15) BEMNYa—FEF R 7IAH YL RR (Pseudomonas alcali

genes) . Ya—FEF+Xeva—F7AHY 4 %X (Pseudononas pse
udoalcaligenes) . ¥a— FE£+ X+ # » F+ (Pseudomonas mendoc
ina) \ ¥R ANFA X« XTF Y X (Bacillus subutilus) T& 3 §j
Ll11) £4i312) EROBHEZBNEY,

16) BEMANa—FE£FZsp. (Pseudononas sp.) SD70 5
B (RFELFSFERN BP-4772) . Y2 — FE+ X - 4> K+ (Pseudomo
nas alcaligenes) SD 7 0 2# (ZFEEHESFERE BP-4291) . ,XF )L X
(Bacillus) NKS — 2 1% (ZEHFSFERM BP-93-1) | 13205
DERKRTH BRI 1) 31 2) EROBEEBRNLEY,
17)HEl11) BVL16) DLFhhiBROEAEREETEKRO
DECELIEHELT) A—VEACHRNED, )~ UL MBE
TEILERMET Y -FORBEFE,

DTARBIZSWTHMICHEAT 3,

(REFOBRE)

FRPICBVT, Y- ¥E2I3-FT3REFR, J0=~1g 7

._6_.
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YAE¥ -V a v RERER ETOI VT /- OERE V-S> DE
ETREEDNAMSHBMT I ENTES, b, TFREHES
475 -26KT3, KoV —FDLWFLR—BDO7 3 ) MEY)
Y- TWABEICR. TOBPICHYTIAVITIXIVAF FSo -
TZ24ML. ThE2EHAVWTAD— AL TV VAL ¥ -3 VEFSE
K&, V- ¥ 23— FT 2 REFLEHMBT I ENTES,
JR—¥D7 I ) REFNNLH-> TOVREVWERER, —BICHENY
NRePRBOVTRERDOBVW I LKA SATLIFEHDLRELFORL
FlclHYM T34 )V TR 2 LAFRESo—-TELTHAWEIEHTES,
FhH30RE. 2HOORUIRFUEINICHITEZIA VIR LA F
FEFS54<—2 L. BMY A -FREFL LORBHEEHRLLTD
NARYAS—HIc&D 220054 —MOBMNEEENICESRT 3
CLEEEDBONL2EXMDNAORE %2 To-TELTHWS I &N
T&3, |
3V, V-V EELE LBVHEBETRE.RS A TS5 Y - 2ERIL,
JR-FPORBUBRBELESUCXEXLETERERT 2, VX—¥YRET %
BUREADNARRKR 2F-H#ER. T030=—-DOB Y OREEHKE
TEHELDIYT YV - 2FERTEILICE>TREKTE S, COHER
EoTHBYNR—¥%22—-FI 3 BETFE2HMITEIENTZIN, 0T
hob&ETHRV,
DR—FOEEIAETE S /B2 —-FT 2 EFII. Y/ 3—
¥323—-F+3REFOLBH30Wik3’ Bo—B%2So—-—7ELTa
DN A TYF A=V a %75 ERED Y- FRETFOTHR
ODNAMK ELTHREBADNALSBBIIZENTE S,
[BX]
BohrBAEFERATILDOBELLTIR, TORETFNRRAY
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2H0TCHIhEIEL. ALY a— FE+ X (Pseudomonas) BHIE .
229 7 (Escherichia) E%{Bﬁ\v XF X (Bacillus) BB
ZERAVBE I ENHES,

Y a— F¥+ X (Pseudomonas) RHIETIZ. Ya—-FE¥F+ZXsp.
(Pseudomonas sp.). SD 7 0 5 (T EFESFERN BP-4772) b LIk %
DERK., Ya—FEFX-TIHYH5 X (Pseudomonas alcaligene
s) s Ya—FEFReva—-F7NAY45 XX (Pseudononas pseudoa

lcaligenes) . ¥Ya— F®€3+ X+« £ F i+ (Pseudonmonas mendocina)
BIFE LV, EVFFLR., Ya—FEF ZXs p.(Pseudononas sp.)
SDTOS5H%LBLLRZDERK, Y2 —FEFX+ £ Y FF (Pseu
domonas mendocina) SD 7 0 2 # (XFEHSFERE BP-4291) L < B
TDOERKRTH 5,

A xY 7 (Escherichia) RHMWE T3, KMBE (Escherichia ¢
oli) 2% L1,

NRF QR (Bacillus) BHIB TIZ. XFIL X« XT7F 1Y X (Bacillus

subtilis ) SF N X «TF7IoVY2T7 7 x A (Bacillus amyloli

quefaciens) \ /SFIN X« Y =KL IR (Bacillus licheniformis) .

NFJR e 77~<A (Bacillus firmus) . XFI X - L ¥ X (Bac

illus lentus)  ?SF NV X« 7 AT 45 A (Bacillus alcalophilu

s) MFF LV, KbiFFELR, /$FIL X s p.(Bacillus sp.) NK
S—2 1% (ZLEHESFERM BP-93-1) bLBZDERKTH 5,
(EEHE&#)

Bohit Y —¥REFEYVAN—YOEEICESS5 TS5 X7H%2D
—F33REFEBIBHIAT S, ABETFZRKICI DO 5 -
I, REEDICFEL TOVAD LEIROREIICA S X5 KEBT 50,
3. ThEN L2 BEIHRITRETE 22007 5 -4

— 8 -
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BEET 5,

¥ a— F®4 X (Pseudomonas) BHIELIAZEBEL L THVWSIHE
. BEHTRRTILS5IC. TOBIEITHRET S SoE-F-—KRUY
FFENVBHEI—IF—9—ODMIcHBATI XS ICHET 3, REF%
BELEBAIARI - 2HAVWIEXREAERERT S, 2Ho08BEKT
AUADORI S —itBELELBAR, V- ¥REFOSEZISTHEBRZ
R29—-DHAE2AVTEREERBLTOIVWL, 4, 22o08&X X7
s —CRKBICEERBLTLIV, AXE. KBEEZBEXLLTHVS

&. PUCE®. PACYCHRZOTSAIFEHWVSEIENTE S,
NF A (Bacillus) BHMIEA2BELLTAVWSESIR,. pUB110
. pE194D7S5AIFERHVWAIENTZ S,

¥ 2a— FE+ X (Pseudomonas) BREZBEXE L THWSIEGIR.
RSF1010ZDFS5AIFERAWVWARIENTES, Thoilld->T
REFREIFORBHRAICEEICHEBEEINS, /. BXHEATHR
TEBVWEODNAZHVWTREBHAIKHE I RALFEICL > TRETZ
FALTHI W,

[V —¥oRiE] '

2 — F®% Z (Pseudomonas) BHME@Z2BEEXEL L THVWLEE, Y
R REREDIZHBEINS, BREL SOV N —YOHMEBRII.
ERBICHEEEMA. U —FEHNE L. BFICL > THREZRER.
CMELO—=ZAFLTHRUNTEILIKEDSDSEYTIYVAT IF
FLBRIKHTH— R FIBRI3ETYII—VY¥EHEUTES, LHrL,
Y R—-FoEE, RUBNERLIEARICBREEINS LOTREL, 2
DHEETHLHLATETS 3o
(Vv i—-¥SoH)

CtoFEIEDBOAZ Y A-FSRUTRKETFIHEERT,

-9 -
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(1) feR

FYZYEY FIEAL, TOZXFAEMARRT 3,

(2) BE&SRY |

BEIVEYF, IRFARERE@EICDAED MASRT 3,
(3) kAP HRUZE#p H

AYV—TAANEEREL. pH—statEsEAL. pH8~1
2O@WHTRAIEL ABEONEMp HA8~1 2. Edp HAWI0. T,
(4) FRBERUVEREE

PUA LAY I V2 BHAELT, 30~80COMBATHE
LABaoEAEE,»30~80C, TAREMNGE 0+ 5°C,

(5) BRFRALIHE
ToF7—¥AAUCBHEANBKRDICHEVEREET 3,

RPLKE T I DOBRBOERE
ARPLEBEALZET THRET 3, ARPFRUTOEHBAICBEX
NA3HLDTIRIEV,

KR 1 - RBEDNAORN

¥ a—F¥3+ X s p.(Pseudomonas sp.)SD 7 0 S#k% LiE#h (KY
RN7TbP1%. BB+ 20.5%. #EIE+ MY D L0.5%) i1 0 %iRE
FhFYVYL%E3mIMA,. pHOICRABL #1000m 1 ICHEL., 3 -
5CT1BRIZHRE. BLOABIcX-TLEAEBREL. BHKEZBL, Ch
20.4ME{LFPYIL, 10mM EDTA%X8T50mMbMY 2§
BE%HM (pH8) 8mIlitBBLA, ChitYV/F—-L&ERNase
AXZThTh#&BENmg,/ml, 0.05mg/mlicX3X5EmMA.
3TCT30RMEBYHIrIERESL, BRFFYAMBF MY VL (S
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DS) *HRBE1%IcE3&5iIcMA. 3TCT3 0MEPHIiIcIRE
SL. BEXEEh, 0%, 60CT1 0MMEL. ST2ICa[B{LX
o COBMICTERHK (1mM EDTAZ2E8L10mMIY X
ERE®E (pH8) ) THRMNIEL7x/ - LVE2FRMA, BPHi
EHRNL. BLABICL- TLEBOKEBERINT 2 &% 36E&EDE
Lo 3EIBICEMRLAKEII-20CIKHBPLAETY /-2 3 ER
mi. kMETSSAF v 7B TEN-T2, COURELY /) —-NLTY Y
ALNE, REEBL, TESF&HK1m licHARL

EZER2 - RBAEADNASTA TS5 ) —DEH

2 DNALXSREXSaul3 Al THEAIBLALE, THo—-2X
BEEBETV. 2~10kbpDDNAWHREBIRL It —H. 75
ZiIFpUC118%BamHITHRL. TAAVYFXT7 75 —ER
BA{To7o MBEX2TADNAYH-VYEZRAVCAE L, ChELRE
WeEBELAE. S50mMEEA LYY LATREBLAKBEIM101
B0.3m licmi. OCT3O049MA > Fax—bLotk, LEEME]
mlicEa&S5cmi. 3TCTIBMKRESI L, ThETEYY
v50ppmA&8LLEHREMICBRHEL,. 3TCTIHRERLA, JO
F£2,. Y1000 —-DEEERKLEE .

EWMI : AUTRILAF FTO— T DN
HEILAY—YONEXKET I/ BENEToTFA =Y =
Model 4760 (7754 KXAA Y A7 LXH) THKFL, ENESS
CRTERAB, ChIKESVTDNAAKB CENES6ICRT A
YIRILAFFTO-TEERLE, ShE, ECL (BRAE;:Y

-oligolabelling and detection system, Amasham life sciencett) %
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}ﬁt\fﬁﬂ L7,

EHEH4 : VX-F¥E2a—-FT 2 REFORRE

10003 0= - D HEBRELZ L EREMEICEVW 10074000
$—FT3TCTIBRERLL, 745 —%R L. 0.5 MKERILF b
Vo L/1LMEEF MY DLIBLAREK LTI OMBEIYE, 1.5
Migit+ MY YL/ 1IMPMY ZRERE®HHE (PHT7) TELA-BELET
THM. 2EPFMLA, 74109 —%80C285MR L. 0.5%SD
S/6XSSC (1 XSSCid., 150mMiE{t+bY YL/ 15mM
7T VBRI MYV LB, nXSSCRIXSSCOnfEOMED1 5
OmMH{tF+ bPY DL/ 15mMZ2TUBF MY Y LR, ) BTHEHOD
BAET®EB LI, 01%SDS/ 5 XSSC/5XForn—IrBHK
(Denhardts solution) (0.1% 74 23—, 0.L1%RY E=_N Y F
Y 0180 vmETALT I (BSA) ) PTIA NI —DT LT
VYL E—2 a2 %260 CTIRMIT- . RBOBFERKRDIC LILORER
LicA VT VLVAFFFao—-TEMA. 74NV —DNA TV 54 ¥
—Yav%260CT1BRIT-1:0 TDO®’. 74105 —%0.1%S DS/
1XSSCT60CT154M. 0.1%SDS/0.5XxSSCT60TCT
1598k Lk, chit, ECL (B&®HE ;3 -oligolabelling
and detection systen) @ 7o b INLICHE-> TRIBL &,

DL ag— N A TYFLE-V 3 VORBR, W>2hOBH
Jo——%287r, Boh-a30=-DH3bD1>2Hh5 753X FEEE
L. 5IBEXEcoRI&Pst]l, Sacl&Xbal THgLAK
K27 Ho—RBI[E&BTHML AN ORI EZHELLEI S,
#HTkbpDODNAWHKRDBOANLI LN K-, TOFFAIFDPS
12 BHMERTHRL. HIRERMELERLL, ES5IcT7H o -
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AFNBREBTARLTCHAO T4 LS —ICREI L, Jo=-—
NATYVIALE— Y a VERIBOFRTYY oNA TV A~V a3 v
AT ot TOHERE. MW4kbpDOHindH-Sacl iABLUH
2Tk bpDEcoRIMRINATYVIALA X LI, COERED. Y
NR=—¥S%22—-FTI2REFELIUZTOEEICEETEY /X7 E% 2
K+ 3REFRPHAkbpOHindI—-Sac IHESLUHT
kbpOEcoRIMHKAEhTVWAEHEEXh:, R1icpS 1D
SIMBEEMEERT. 2T, BRARY A —-¥REF. BREN YN
- VPOoOYEICEMS5 T3R8 &EF. Placidlac7o€—%—, ori
REBBEA. A RTVEVY VIHHERETFEERD T, ChOON
FABERL. 5 A FpUC118(FEBAMK))DOHindE-Sa
c IMEAEBEcoRISMANThThBEL, KBEIM10 1
A2BEBLT. T h¥EhODNAMRE2EL TS5 XIFpS1S.p
S1E%x28k, H21cpS1S. M3icpS1EDHRERMEERT
(BboRREBRRK1 LBRILTH 3. ) o

EEH S5 : V- REFOXI VAT FEINRE

7523 FpS1E2BWVWT, ¥4 — (Sanger) D F*F &
(Sanger., F., Nicklen, S., Coulson, A. R. (1977) Proc. Natl. Acad. Sci. USA.
,74,5463) TYX—¥Sk3-FI3RETFHELFXTOEERMET S
SURIBEI-FTIREFOXIILAF FEFNEREL L, 18D -
BLYATFAFVI—IR=9 V= TFy b (TTFA4 KR
LAY 2FLXH) AV, DNAY—2x % — (lodel 3704, 77
SAKRAAYRFLZXR) K& TR I VAT FEFERFLL, %
OB, BRABEB20&58 Y —¥%23-FF327VAF FEANE
FURRBE4DLSNR Y —YEEICHETES v/ HE2-FT
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ZREFOXRIVAF FRINZB, TIHhoEINET I ) BEY
2EMNEBE 1 I UBRTNES I TRI,

KA 6 : MBANRI I-—DOBEBSIUVERREOEY
DKRIBE

VR~ REFOY K- LESHLN (SDEF) RUBMKaIFL %
SUBHIHYT IENODOS KBITEcoRIZEUuAMNAMEINBZ LD
BEABETICRIAVITZIIVLAF FELLEESRLL, 204 Y TR
JVAFFEHEROM13754<—RV (& (%) ) D2->0DF
VIR IVAFRETSTSAIFPpSIEERAL, BYAS—FF 2z~
»Y72v3> (PCR) RIE2fT\. SDRMEEL Y - ¥ REF
BIUTOEEIIBMET S NI EEZI-FT2REFEISUDNA
W28k, COMKNEEcoRI TRRAME. THO -5 LE
[EBTHAE L. THo—ZXXNhrhHE® L, 75X FpU
C118%2EcoRITER2IIHMK,. LELDESICHRULADNAK
FEREA&L. TADNAYH —Fick-> THBERELZTV.,. XKBEIM
101442 EERL, 78V ) VEHEDOEERBELZEBR L,
hooBEEELD 75X I FDNALZIE. B8, 9L, B85h
kiEBkmkd, pUC118DE coRIUIMBAICY —FRETF
BIUXTDEEICHE5T39 /B2 -FT 3 BEEFESUDNA
EABAXN, lacToE—9—ODFTRTYNN-¥RBEFHLUX
DEEBICBAE5 T3 7B%23—-FT 2 BEFREBINE S5 X3
FERBELTWAIEARBZL,. COF5RIF%2pSL1ELA. E
4icp SL10HBERNEN%ART (HbDLS5RR1 ERILCTHS) .

YR—-—FREFODI’ FKEBICEcoR IBuNAMEIN3 K5 UEES
BEEBBILRTAVITIRIIVAF FEALFEAR L, ThERIKESKLE
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ENBETICRTAVIXZILVAFFE2 75 XIFpS1EERABL.
BYRAS5—¥Fz—vYT72¥ar (PCR) RIG%2f T\, SDEM*%
SV - REFOHLEEGUEDNAMA 2B, COBh%2EcoR
| T2 iRk, LREEABIKSISAIFpUC118EAEE. EH
L. pUC118DEcoRIVIKEBAICY N—F¥REFDIES
UDNAMEREBAXN, lac7OE—9—DFTHMTY —¥RAKTF
RRBEINDZSSAIFpSL2ARRF T3 EERELB L, BS &
pSL20%MERENERYT (HPoELESRE1LEUTH S, ) o
ii) Ya—-FE+X ‘

75 A3 FpS1S%2#HindM&Sacl TERRIIHBEK. V/ -
PRETELUEOLECNET 2 v/ B4~ FT 3 BETES
UDNAMIE 27 Ho—ZAX VBKIKHTHEL. THo-X5Ld &
DHIHEM LA, 752 FpMFY42%HindlH&SaclTs
210 RE. LRROIHOICHBMLADNAKRKLRAL. TADNA Y 7 -
Pick-CTHEREEZ2TV, KBEIM1 0 1K2EHAERL. 7+~
A4 vRED I —2RBRLE, ChoOERBEK LD S XIF
DNAZHE. B8, 9L, PMFY420OHindm&Saclti]
MO - RETFELIUZOEEICMET S X7 H% D
— F+ 3 BEFE2AUDNABRAMKBAINALTSXIFpSP1 %27
2o M6icp SP 1 DHMERMNERT,. 2T, BXHA. RXAR
K1EAL. Km @h+<4 v v REREF. Tc'BF 5942
vHEREFERDT.

HEROM1 3754 < —M4 (ZHEE (%) ) LENESIICRTA
VIR I ULAFFD22oDA VTR IVAFFESSZIFPpS1SE
BAalL, BVAST—¥Fxz—2vYT72¥a3v (PCR) RiGZITWV. Y
NR—VPREFOHXSUDNAWF 28, COMK%EHindI&S
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acl TRR2ILSMRE. LRLERICSTSAIFpMFY 42 &880,
PMFY420HindmESacl IHEBUDORICY S~ REFD
AEZBUDNAMRRBAINNLTSSXIFDpSP2%8, M7icp
SP2oHBRMRME LT (RPDLESEIK6 LRIL) ,

T75ZXAIFpSP1BXUPSP2%MVw, Ya—FEF+ZXsp. S
D705 (ZFEHESFERN BP-4772) L 7 boR—L - 3 VEEIC
ShEEEBRL, WAV /DI =—-%2BR L, THhbbL,
¥TSDTOSHK(EZPHOIKABLALEK&GEEMS5Sm ] TOD=0.5%
THEHIE LK, BOAMICKOBEEKEERL -, COBEGKLEKEKIC
BEL. BUENLAEK. 0. m | oBEKCBARBLL, COBERE
BIC7SZIFDNAZMA, BB CBLA%K. SEFEBK /S
N %EHBZ 17, ZD0R, BBRBRICPHIOL BiEEME 1m 1 DA,
BTCTIRMEREIBRLLAER, A4 50ppmRUYY /-
YORBETHE3AV—TAANDIIN T a 28U pHIDL Fiks
WicBH LA, IS5CTIRBERBL, $FL-oo=-D>35, ao=
—DEDIZI VT /- EERLALLOERIEL. BKHEEREKEE L,

Ya—FE¥+ X+ A F¥J) (Pseudomonas mendocina) SD 7 0 2
B (ZEEHFSFERK BP-4291) 0V - ¥ REBHETHSLDIBKEEHEIC
EAE#RL., PEERKBELEEL, 6. LDI#KIX, a2 —FEF X -
AVFY+SDTO2IGN-AFIL-N —=—bo-N-=tovy
TV 2 AEE, VAR -FHEAZECEREHMICTVTERL, 7
V77— VE2ERLEVHERBIRT B LICEVMEL
iii)SFI X

BRBY/X-—FONEKEIZXb a Il BAXKFAMEINIXHSUETES 1
QIZRTAYVITXIZIVAFFRAEFESKLI, . V- VYOEE
5429 "7 H%23-F3T2REFDI’" KimicX b a | BAIH
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MEINBLISNURNBEEL 1 KRTAYVITIIIVAF FEAEESRL,
NS 250AYTR2IVAFFEETFIXAIFPpSIEZRAL, #Y
AS5—¥Fx—r)T72ar (PCR) RIEZFV. KRB Y -+
REFEICEDOEEICHME T3 B2~ ¥4 23 R&EF2E0
DNAMIKF %817, COM%2Xbal TRA2ICAHARE. LR EERIC

F5ZIFpUC118&M#EL. pUC1180Xba l IR

BB -VREFEIUCTOEEIMET S /X HA%2—-F7F
ABEFEEUDNAMAXBAZINAE SIS XIFpSM1 2817,

YRX—¥DCEKBIZXba IBANTHMINDIESURETNNES] 21
RIAVITXIIUFF FEAFEER L, COXYTXI7LAF LR
FES1O0IRTAVITRIVAFFE2TSXIFpS1ELRAL.
RYAS—¥Fz2—2YT72var (PCR) REZTV., KRBT Y /S
~VYREFOHESUDNAMKEZRL, COMAF%2Xbal TRERK
SRE. LREFAMCTSSAIFpUCI18EHEL,. PUC1138
DOXbalBUICERY ) - ¥ RETFBLIUEZDEEIASY 3
SR BARa—- F9 3 RETESUDNAMEMRBAI QLSS R 3
FpSM2%8/k,

EFES13. 14IRTAIITXIVAF FEAEESRLEL, Ch
522o0AYITXIVAFF2F75XAIFpSDT812 (4BIF1-14
15968) ¢BAL. #UVAS5S—¥Fx—2YT7r¥ a3~ (PCR) R
2V, 7AYo FrT ¥ TS0~ - ARKRUC TS L T aokHO
—BASUCDNAWR %28k, COMh%2EcoRI1&XbalTR2
iM%, LRERIBICSSAIFpUC1I18&d#EL,. pUCL ]
S8OEcoRI&XbalUIBMORIcTAAY ToFT—-—¥DS o
EF—9—EBRUTL ToBRNO—BESUEDNAMAKBBAZIALS
5SZ2IFpAP1%287,
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EHNES15. 16IKRTAVIXIILAF FEAFEARLE, Ch
5220AYTXILVAFFE2FS5XIFpSDT812¢ERBRAL., B
JAS—¥Fz—vYT72v3~ (PCR) REX2{TW. 7iHY Fo
FT—¥D5—-Ix—-9-HBESUCDNAMK 2B, COMKE %X
bal&tHindIOTx2icnBEk., LEEERICTISZXIFpUCI
18¢8EL. pUC118dXbaltHindIVIBOIZT
AAYToFT7—¥0s—3Ix—9—fBEEUCDNAKRBEAZSH
TS5 XAIFPpAP2%BI,

75 ZXIFpAP1%EcoRI1&Xbal TTUML, 7LAHY 7o
F7—tODToE-S-ABRUEUTLV7oBANO—BE2SLDNAMKKH
SEM Lo 7. 75XIFpAP2%XbaldtHindITHE
L. ZAANVToF7—¥DI9—-Ix—9—FB*SUDNAKK 2E
RLte CO2o0MF%2F5XIFpUC118&#MEEL. pUC]
180DEcoRI¢(HiIindINYIKHBHNORICTAAY FoF7-¥oD
ToEr—-9—-fAK. 7V T oBO—BRESY-Ix—-7-HAKEEXET
DNAMIF AN TSI FpAP3I %28/, KISIKpAP 1,
PAP2, pAPIDBEBEERT, JIT, Papri37asn’
uFr7—tvREFToE-—F—.prel37iAhYToryr7-¥ I LE
Rl. pro@37iAayTor7—¥Taokd. ter37NAHY ToF
7T-—¥REEFI-—1x—9—-%FbT,

75X FpSM1. 7521 FpSM2%XbalTUKL. 2o
DY R—¥REFESUDNANMKRZERL L, CD2o0HR %2 %N
Fh75Z2IFpAP3oDXbalBhriclBEL. 75X FpAP4,
T5ZXIFpAPSEB/,

75X FpAP4, 75XIFpAPS%EcoRI¢Hindm
TUH L. 2200 Y X —¥YREFEIULDNAKKAZERINLA, D2

4
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SOMEEENERTS X FpHY300PLK(SAERE )M
L. XFIRXTFYZRSD-800 (FBFE1-1415968Ic e H
BICEDEML Ao F7T—-FYEEER) To bS5 PEICXDIE
Bu#® Lo 7539420 VHRET. o, 0.5%8AV—-TA10
TN a3V ESUEREMTREN IV T/ — V25 EEAGREL R
RLU. ThoolBEREEID 75X FDNAXME., BML. pH
Y300PLKOEcoRI:(HindIYIMBLUOMIcTAAY SO
TT7-¥DOFoE—-S-FER. TV ToRINDO—W, RBKBY - ¥R
EF. FLRRRBY -V REFELICCOEEICHAETE 5 /37
B 2—-FT38&EF. RUTILAY) ToF7-¥DI—Ix—9 -8
ﬁ%ﬁUDNAMﬁ#ﬁkéntjixiFpSBl\pSBZ%ﬁto
MO9icpSB1l1.K10icp SB2OHEAREZRT (NbhoRBN
1. 6. RI8LRL) .

SDFSSRXIFTRFILANKS -2 18 (ZESFERN BP-93-1)
O7oF7-—¥REKE o b IS A bRICKDEBESRL, 754
12y vHEOEAEEERKERRL-, BB, "FALIANKS -2 14
ODTo5F7-EREAKR. XFILANKS-21#%IEN-LAFI-N’
——bo-N-—-=bav 7= %238, AFLINIZALTE
BSEMicT WTIERL, 2V 7Y/ -2 ERLAVEERBIRT 3 &
XOM@L %,

EHEMT : )V 3-FoHEAN

DARBE
FS5XIFpSL1BXUpSL2%8TCEEGRK:E. Th¥h7
YEYYU50ppmESULKEEMSmIp, 3TCTLRIRE S

EELEZLOZ300mlOREMICISHEEL. 3TCTIRMKRS
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SIEEL. AV TabELN-B-D—-FFAN572rES)F (IPTG)
ARBEIMMMATlac 7oE—-2—DOREALZFERL. X5IC4B
iRESERLE, COBRBMERLIMEL. LHEZEDH, Y -¥E
mERBL I
ii) Ya—-FE+ X

75X FpSP1BIUPSP228CEHAEEBK]KEZ. ThEhY
4-—80%1%&4BL. PHOIHAEBLALYV A - FHEEEH3IO00m
1thT35°C. 1 4BRRE SBEL, Fhpic ) X-—EL2RBEES

ok, TOREMEZLIML. EHEEEY, VAA-FERERMLI,

Xolc, ThEWEDBE L. BRICK->THEEZRE®,. CMtEJ)D
—ZASLICTREBL, SDSEVT2YLT I FEIKEMICH—K
NAETHEL L,
XA F AR

73ZXAIFpSBlBXUpSB22aUHEGRRKEL, A €11
%. HLFX1%. BLIURIRT I+ 1%%428dH, REFFPVILT
pHT.5 tBBLAEM300mIPT3I5C. 6 6KhJIRE SEEL.
oy - CERBEEIE L, COBREYLHELIMEL. LF%
EH, WR-VYEBEBRERREL

EHERM8 : V- YOREH

AKBBEBLU a—- FEFROBEPIOR/LY - Y BEOFEH2
BELR, BHEAIBR MPYA LA -—RYE=ATNLI - (PVA)
ITNY a3 vABBLTIREEEAVTEELL, REMICRLUTOD
HEICEDTo T, '

) — 0. lml, 1mMEEALYDILERZSA, 100mM
e—T73iI)hA7ovE, 100mMERXPMYR (EX (2-LFOoFY
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TFAM) AIJPYX (EFOFVAFAY] 252) BLU100mM

TAPS (N- Y X (EFOFVAFL) AFNV-3-T3I/)F 0O
NRUZNEVB) HOoNIBREEEKRIEF PV VLTpHABL AR
& (pHS.0) 0.4m 1, BXUTMYAF LA T2 T 3 20.5m] D
SHIABRSBAEXRAEABRETCITCTCLIOSMEL TRIGSHE, K
eIk E LTI NSE#O 2m l 2AVWTREEHLESE L, S I T
PUALVS vz AV avELTR, BYEZLATIHIT=I (PVA)
2% kEM (FX—NLVPVA11T7T (5VH) : EX-ILPVA20
5 (75vt) =9:1 (W/W)) 10m1ic2.5gD b UF VLA~
AMA, RECFAZXLELOERAVE, REBIE®R. n—~"FH4 2
ml.AVZoELT7AI—=A2m], FEKIm] ZMAKLL B
L. BEBEHEAFY VU BEY YV YL TLC-FI1ID& (3+#4D
S. Lipids, 18.732(1983)) TA VA VBExERL /-, FHEOBI 1
HEIC1<A20FNOF VA VBREERTIBRRBRZ 1 2=y }

(1U) &Lk,

FhZhoBERELMLSBLY - YiEKR BERLER) OFEZE.
SD7TO0580FEA100&L-LE0BEMETRIICRLI, YX
—PREFEABALAER2TOREBEERETY - EREHORERANBD o
nid. YV —FPoEEKMETZS VN EEZI-FTI3RETFES
UDNANEMRBAINETS R FR2EUEEERETR, Y 3-F
REFOLE2SUCEBRERKID DY - YEHORRABHIE, O
REFHRUAN—VYOLEERMAKCHRNSSZZ L1,
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£ 1

Y 8~ ¥ gl
7523 F/EK -3
BL/IM101 0
pUC118/JM101 0
pSL1/IJM101 20
pSL2/JM101 10
L/SD705 100
PMFY42,/SDT705 100
pSP1/SD705 520
pSP2,/SDT705 320
#L/LDY 0
PMFY42/LD9 0
pSP1/LDY9 110
pSP2/LD9 50

HEH9 : WV -YOEY
RFVZADEBYISBLYV I -FPOFESLZREL 2, BHRITER D
~=bhaTx= AN IF—bF (pPNPP) BHLLABMEETLUT
DAHETIT- o

PNPP%22mg/ mliCNB3&EHIXAYTabElATILa—-LIZEl
Lto COPpNPPHE#KEIOOMME Y 8 # (Bicine buffer)
(pHS8.0) 21 : 1 00HATEY. BHBA®KE L, BHBKI. 5m
LIty A —¥E@0.2m 1 2 MR, FEET1~103HREZT K,
1 NEE20.2m |l IATRE.X1LESD. AXXEH T4 05 nmoBRkk
EXHELr, BFHOBNRISMIC405 nmOBRXEESR]1 LRT S



10

15

20

25

WO 96/27002 PCT/IP96/00426

MRBLZ1pNPPa=v b (1pU) &L,
ThThoExEB&EHOLoB LY NN —VYOEHER2ICRL -,

& 2

YN — Vgl
75X F/EK’ s
"L/ SD-800 0
pPHY30O0OPLK /SD—-800 0
pSB1/SD-800 3.2
pSB2/SD-800 1.1
NL/NKS-21 0
pPHY30O0PLK /NKS-21 0
pSB1/NKS-21 5.2
pSB2/NKS—-21 2.3

E¥% LoF Bl et

ARBAOY N -¥REFicLb, FA. ASNIA. SEITERA,
BMIXASOEXRLARANBESBERTHI Y - FSoEEB X
UHENRBEBICTEA S, 0. XRBPOYNR—-—VYOEEICHEEST 3%
YRIBEO-FTI3REFICLD, YN—VFSOEELMRKIEZ T
ENTE. EXELARRIV A -Y2EBELAFICRBKT I ENTE S,

FHIhABEDCMET Y
AR UCAROTHAICER L AREYOFIERM. TORERUF
RHSZOHMBRITROBEL CTH 3,
MDva—F¥+Xs p. (Pseudomonas sp. ) S‘D 7054 (RS
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£ FERN BP-4772)

R[N - BHERE T EBWRREM TF T RETHRA.

%4 BARXRRBHOCITHERITHIHF IS,

YRk S5 (1993%) 8H 4 HICP-13781 S5 & LTHEXh, 74/ Rx
FREICESDZTERKO6F (1994%F) 8RS BICYa—-FEFXs p.
(Pseudomonas sp. ) SD 7 05 # (ZFEHFSFERN BP-4772) & L TH
R HAMC SR (N
(2 a—FEF+ X+ AV F ¥ (Pseudomonas alcaligenes ) SD 7
0 2 ¥ (3FEEFSFERN BP-4291)

KB  IWNEXRATLFEBHRREGTF T ERRHRA.

g  HAEXRRER O CEHER1ITHIE3I S,

ek 45 (1992%) 581 8IcP-12044 BELTHFEIH, 794/RX
FERFMICEDOEZEROSE (1993%6) SA12HICYa— FE€F+ X s p.
(Pseudomonas sp. ) SD 7 0 2# (REHSFERK BP-4291) & L TH
BHFFXCBEIN,

(3)3F I 2 (Bacillus) NKS —2 1% (XFEZFSFERN BP-93-1) :

HEBE  BHEXALRBRERED I XRFTHARRA.

%% : AAEXBRAAEZBLAHABNRITHIE3IS.

MIHEFHEO 35 (FERM BP-93) o B{FEL L L THMO6 04 (1985
£) 5SB21BIMIMEFESEI 3 - 15 (FERK BP-93-1) &L TH
EHFEEh, .
i, EEQ) OoFERMMI, REMABREE SN T [BREXE LXK
BEHRES T T EEHTHER) KslxfMdrh, Tz 0omBR TBA
BXRES>CETHR1ITB1E#3S) ERFREEEIIATWVS,




10

15

20

28

WO 96/27002

E 7 %
ENES -1

- EMokE - 288

EFoR 7K

PRoY— : BHHR

Eyo@R: s 0’

R
E¥Y% - ¥ a— FEF X s p. (Pseudomonas sp. )
%% : SD705

.7

Phe Gly Ser Ser Asn Tyr Thr Lys Thr Gln Tyr Pro Ile Val Leu Thr
1 9 10 15

His Gly Met Leu Gly Phe Asp Ser Leu Leu Gly Val Asp Tyr Trp Tyr

20 25 30
Gly Ile Pro Ser Ala Leu Arg Lys Asp Gly Ala Thr Val Tyr Val Thr
35 40 45
Glu Val Ser Gln Leu Asp Thr Ser Glu Ala Arg Gly Glu Gln Leu Leu
o0 H4] 60

Thr Gln Val Glu Glu Ile Val Ala Ile Ser Gly Lys Pro Lys Val Asn
65 70 75 80
Leu Phe Gly Bis Ser His Gly Gly Pro Thr Ile Arg Tyr Val Ala Ala

85 90 95
Yal Arg Pro Asp Leu Val Ala Ser Val Thr Ser Ile Gly Ala Pro His
100 105 110
Lys Gly Ser Ala Thr Ala Asp Phe lle Arg Gln Val Pro Glu Gly Ser
115 120 125

- 25 —

PCT/IP96/60426
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Ala Ser Glu Ala Ile Leu Ala Gly Ile Val Asn Gly Leu Gly Ala Leu
130 135 140
Ile Asn Phe Leu Ser Gly Ser Ser Ser Asp Thr Pro Gln Asn Ser Leu
145 150 155 160
Gly Thr Leu Glu Ser Leu Asn Ser Glu Gly Ala Ala Arg Phe Asn Ala
165 170 175
Arg Phe Pro Gln Gly Val Pro Thr Ser Ala Cys Gly Glu Gly Asp Tyr
180 185 190
Val Val Asn Gly Val Arg Tyr Tyr Ser Trp Ser Gly Thr Ser Pro Leu
195 200 205
Thr Asn Val Leu Asp Pro Ser Asp Leu Leu Leu Gly Ala Thr Ser Leu
210 215 220
Thr Phe Gly Phe Glu Ala Asn Asp Gly Leu Val Gly Arg Cys Ser Ser
225 230 235 240
Arg Leu Gly Het Val Ile Arg Asp Asn Tyr Arg Met Asn His Leu Asp
245 250 255
Glu Val Asn Gln Thr Phe Gly Leu Thr Ser Ile Phe Glu Thr Ser Pro
260 265 270
Val Ser Val Tyr Arg Gin Gln Ala Asn Arg Leu Lys Asn Ala Gly Leu
275 280 285

ENES:2
EVokx : 864
EFOR : Bk
() S Gl N |
FRo - HEK

PCT/IP96/00426
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5| DM : Genomic DNA

=
Mg . ¥ a— FEF X s p. (Pseudomonas sp. )
B : SD705

EF|OR
##EXTIES - nat peptide
FHEAIR - 1..864
REERELILHE - E

&%)

TTC GGC TCC TCG AAC TAC ACC AAG ACC CAG TAC CCG ATC GTC CTG ACC
Phe Gly Ser Ser Asn Tyr Thr Lys Thr Gin Tyr Pro Ile Val Leu Thr
1 i) 10 15

CAC GGC ATG CTC GGT TTC GAC AGC CTG CTT GGA GTC GAC TAC TGG TAC
His Gly Met Leu Gly Phe Asp Ser Leu Leu Gly Val Asp Tyr Trp Tyr

20 25 30

GGC ATT CCC TCA GCC CTG CGT AAA GAC GGC GCC ACC GTC TAC GTC ACC

Gly Ile Pro Ser Ala Leu Arg Lys Asp Gly Ala Thr Val Tyr Val Thr
35 40 45

GAA GTC AGC CAG CTC GAC ACC TCC GAA GCC CGA GGT GAG CAA CTG CTG

Glu Yal Ser Gln Leu Asp Thr Ser Glu Ala Arg Gly Glu Gln Leu Leu
50 95 60

ACC CAA GTC GAG GAA ATC GTG GCC ATC AGC GGC AAG CCC AAG GTC AAC-

Thr Gln Val Glu Glu Ile Val Ala Ile Ser Gly Lys Pro Lys Val Asn
65 10 1 80

CTG TTC GGC CAC AGC CAT GGC GGG CCT ACC ATC CGC TAC GTT GCC G6CC
Leu Phe Gly His Ser His Gly Gly Pro Thr Ile Arg Tyr Yal Ala Ala

PCTIIP96/00426

48

96

144

192

240

288
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85 90 95
6TG CGC CCG GAT CTG GTC GCC TCG GTC ACC AGC ATT GGC GCG CCG CAC
Val Arg Pro Asp Leu Val Ala Ser Val Thr Ser Ile Gly Ala Pro His
100 105 110
AAG GGT TCG GCC ACC GCC GAC TTC ATC CGC CAG GTG CCG GAA GGA TCG
Lys Gly Ser Ala Thr Ala Asp Phe Ile Arg Gin Val Pro Glu Gly Ser
115 120 125
GCC AGC GAA GCG ATT CTG GCC GGG ATC GTC AAT GGT CTG GGT GCG CTG
Ala Ser Glu Ala Ile Leu Ala Gly Ile Val Asn Gly Leu Gly Ala Leu
130 135 140
ATC AAC TTC CTT TCC GGC AGC AGT TCG GAC ACC CCA CAG AAC TCG CTG
Ile Asn Phe Leu Ser Gly Ser Ser Ser Asp Thr Pro Gln Asn Ser Leu
145 150 155 160
GGC ACG CTG GAG TCA CTG AAC TCC GAA GGC GCC GCA CGG TTT AAC GCC
Gly Thr Leu Glu Ser Leu Asn Ser Glu Gly Ala Ala Arg Phe Asn Ala
165 170 175
CGC TTC CCC CAG GGG GTA CCA ACC AGC GCC TGC GGC GAG GGC GAT TAC
Arg Phe Pro Gln Gly Val Pro Thr Ser Ala Cys Gly Glu Gly Asp Tyr
180 185 190
GTG GTC AAT GGC GTG CGC TAT TAC TCC TGG AGC GGC ACC AGC CCG CTG
Val Val Asn Gly Val Arg Tyr Tyr Ser Trp Ser Gly Thr Ser Pro Leu
195 200 . 208
ACC AAC GTA CTC GAC CCC TCC GAC CTG CTG CTC GGC GCC ACC TCC CTG
Thr Asn Val Leu Asp Pro Ser Asp Leu Leu Leu Gly Ala Thr Ser Leu
210 215 220
ACC TTC GGT TTC GAG GCC AAC GAT GGT CTG GTC GGA CGC TGC AGC TCC

- 28 -
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Thr Phe Gly Phe Glu Ala Asn Asp Gly Leu Val Gly Arg Cys Ser Ser
225 230 235 240
CGG CTG GGT ATG GTG ATC CGC GAC AAC TAC CGG ATG AAC CAC CTG GAC 768
Arg Leu Gly Met Val Ile Arg Asp Asn Tyr Arg Met Asn His Leu Asp
245 250 255
GAG GTG AAC CAG ACC TTC GGG CTG ACC AGC ATC TTC GAG ACC AGC CCG 816
Glu Val Asn Gln Thr Phe Gly Leu Thr Ser Ile Phe Glu Thr Ser Pro
260 265 270
GTA TCG GTC TAT CGC CAG CAA GCC AAT CGC CTG AAG AAC GCC GGG CTC 864
Yal Ser Val Tyr Arg Gln Gin Ala Asn Arg Leu Lys Asn Ala Gly Leu
275 280 - 285

EYIES -3
E¥okE : 335
EVoR : 73 /8
FRo Y- HER
EyoEs: %7 H
5t
Mg : ¥ a— FE€F X s p. (Pseudomonas sp. )
& - SD705
&7
Met Lys Pro Leu Ile Tyr Leu Pro Leu Leu Leu Gly Leu Gly Leu Leu
1 5 10 15
Gly Trp His Leu Ser Thr Pro Ala Pro Ser Pro Ser Ser Ala Ser Pro
20 25 30
Ala Pro Pro Gln Val Ser Ser Glu Lys Pro Ala Thr Ala His Net Asp
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35 40 45
Leu Thr Arg Pro Val Ala Arg Ser Thr Asp Gln His Leu Pro Ala Ser
o0 85 60
Leu Arg Asp Thr Asp Val Asp Gly GIn Leu Glu Val Asp Ala Gln Gly
65 70 15 80
Asn Leu Val Ile Ser Asp Gln Leu Arg His Leu Phe Asp Tyr Phe Phe
85 90 95
Ser Thr Val Gly Glu Gln Ser Phe Glu Gln Ala Ser Thr Gly Ile Arg
100 105 110
Asp Tyr Leu Ala Ser Gln Leu Arg Glu Pro Ala Leu Gly Gln Ala Leu
115 120 125
Asp Leu Leu Asp Arg Tyr Ile Asn Tyr Lys Thr Glu Leu Val Glu Leu
130 135 140
Glu Arg Arg Phe Pro Met Val Thr Glu Leu Asp Gly Leu Arg Ala Arg
145 150 155 160
Glu Asp Ala Val Gln Arg Leu Arg Ala Ser Leu Phe Asn Ala Gin Glu
165 170 175
His Ala Ala Phe Phe Ala Ser Glu Glu Val Tyr Asn Gln Phe Thr Leu
180 185 190
Glu Arg Leu Ala Ile Leu His Asp Pro Ser Leu Asp Pro Gln Asp Lys
195 200 205
Ala Glu Arg lle Glu Arg Leu Arg Glu Gly Leu Pro Asp Glu Leu Gln
210 215 220
Gin Leu Leu Val Pro Gln Leu His Leu Thr Leu Arg Gln Gln Thr Gln
225 230 235 240
Gln Leu Leu Glu Gln Gly Ala Glu Pro Glu Gln Leu Arg Gln Leu Arg

PCT/IP96/00426
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245 250 255

Leu Asn Leu Val Gly Pro Gin Ala Thr Glu Arg Leu Glu Ala Leu Asp
260 265 270
Arg Gln Arg Ser Glu Trp Asp Gln Arg Leu Ser Gly Phe Asn Arg Glu
275 280 285
Arg Gln Ala Ile Ile Ser Gln Pro Gly Leu Ala Asp Ser Asp Lys Gln
290 295 300

Ala Ala Ile Glu Ala Leu Leu His Glu GIn Phe Ser Glu His Glu Arg
305 310 315 320
Leu Arg Val Ser Ser Leu Leu Gly Leu Asp Ser Arg Ala Glu Arg

325 330 335

EVES 4

EFDRx : 1005
EFod : Bk
O - T4
Ao Y- : EHHR
K% #E : Genomic DNA

iR
EWE : ¥ a— FE¥F X s p. (Pseudomonas sp. )
#2 : SD705
[ RP[L-7-d
H# 2% IS : nat peptide
FAEGIR - 1..1005
BHEERELIFHEE
&7
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ATG AAG CCG CTG ATT TAT CTG CCT TTG CTT CTT GGC CTG GGG CTG CTC
Met Lys Pro Leu Ile Tyr Leu Pro Leu Leu Leu Gly Leu Gly Leu Leu
1 6] 10 15

GGC TGG CAC CTG AGC ACG CCG GCA CCC AGC CCA TCC AGC GCC TCA CCA
Gly Trp His Leu Ser Thr Pro Ala Pro Ser Pro Ser Ser Ala Ser Pro

20 25 30
GCG CCG CCA CAA GTC AGC AGT GAA AAA CCT GCC ACG GCT CAC ATG GAC
Ala Pro Pro Gln Val Ser Ser Glu Lys Pro Ala Thr Ala His Met Asp
35 40 45

CTG ACC CGC CCG GTG GCC CGC AGC ACC GAC CAG CAT CTG CCC GCC TCG
Leu Thr Arg Pro Val Ala Arg Ser Thr Asp Gln His Leu Pro Ala Ser

50 95 60
CTG CGC GAT ACC GAC GTC GAT GGC CAG CTG GAG GTC GAC GCC CAG GGC

Leu Arg Asp Thr Asp Val Asp Gly Gln Leu Glu Val Asp Ala Gln Gly
65 70 19 80
AAT CTG GTG ATT TCC GAC CAG CTG CGC CAC CTG TTC GAC TAT TTC TTC
Asn Leu Yal Ile Ser Asp Gln Leu Arg His Leu Phe Asp Tyr Phe Phe
85 90 95
AGC ACC GTC GGC GAA CAG TCG TTC GAG CAG GCC AGC ACC GGT ATC OGC
Ser Thr Yal Gly Glu Gln Ser Phe Glu Gin Ala Ser Thr Gly Ile Arg
100 105 110
GAC TAT CTG GCC AGC CAG CTG CGT GAA CCG GCT CTG GGT CAG GCC CTG
Asp Tyr Leu Ala Ser Gln Leu Arg Glu Pro Ala Leu Gly Gln Ala Leu
115 120 125
GAT CTG CTG GAT CGC TAT ATC AAC TAC AAG ACC GAG CTG GTG GAA CTG
Asp Leu Leu Asp Arg Tyr Ile Asn Tyr Lys Thr Glu Leu Val Glu Leu

PCT/IP96/00426
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130 135 140
GAG CGA CGC TTC CCG ATG GTG ACC GAG CTG GAC GGC CTG CGT GCC CGT
Glu Arg Arg Phe Pro Met VYal Thr Glu Leu Asp Gly Leu Arg‘Ala Arg
145 150 155 160
GAA GAT GCC GTA CAG CGC CTG CGC GCC AGC CTG TTC AAC GCG CAG GAG
Glu Asp Ala Val Gln Arg Leu Arg Ala Ser Leu Phe Asn Ala Gln Glu
165 170 175
CAC GCC GCC TTC TTC GCC AGC GAA GAG GTC TAT AAC CAG TTC ACT CTT
His Ala Ala Phe Phe Ala Ser Glu Glu Val Tyr Asn Gln Phe Thr Leu
180 185 190
GAG CGT CTG GCG ATA CTG CAC GAC CCG TCG CTG GAT CCG CAG GAC AAG
Glu Arg Leu Ala Ile Leu His Asp Pro Ser Leu Asp Pro Gln Asp Lys
195 200 205
GCC GAG CGG ATC GAA CGT CTG CGC GAA GGG CTA CCC GAC GAG TTG CAA
Ala Glu Arg Ile Glu Arg Leu Arg Glu Gly Leu Pro Asp Glu Leu Gln
210 215 220
CAA TTG CTG GTA CCG CAA TTA CAC CTG ACC CTG CGC CAG CAG ACC CAG
Gln Leu Leu Val Pro Gln Leu His Leu Thr Leu Arg Gln Gln Thr Gln
225 230 235 240
CAG TTG CTG GAG CAA GGC GCC GAG CCG GAA CAG CTA CGC CAA TTG CGC
Gln Leu Leu Glu GIn Gly Ala Glu Pro Glu Gln Leu Arg Gln Leu Arg
245 250 255
CTG AAC CTG GTC GGC CCC CAG GCA ACC GAA CGC CTG GAG GCA CTG GAC
Leu Asn Leu Val Gly Pro Gln Ala Thr Glu Arg Leu Glu Ala Leu Asp
260 265 270
CGC CAG CGC AGC GAA TGG GAT CAG CGC CTG AGC GGG TTC AAT CGC GAA

PCT/IP96/00426
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Arg GIn Arg Ser Glu Trp Asp Gln Arg Leu Ser Gly Phe Asn Arg Glu
275 280 285
CGG CAG GCG ATC ATC AGC CAG CCG GGG CTG GCC GAC AGT GAC AAG CAG
Arg Gln Ala Ile Ile Ser Gln Pro Gly Leu Ala Asp Ser Asp Lys Gln
290 295 300

GCC GCG ATT GAG GCC CTG CTG CAC GAG CAG TTC AGT GAG CAT GAG CGG
Ala Ala Ile Glu Ala Leu Leu Bis Glu Gln Phe Ser Glu His Glu Arg
305 310 315 320
CTG AGG GTC AGC AGT CTG CTG GGA CTC GAT AGC CGC GCC GAA CGC
Leu Arg Val Ser Ser Leu Leu Gly Leu Asp Ser Arg Ala Glu Arg

325 330 335

BSIES: 5
KHDEX : 26
KMo : 78
FRo Y- EHERK
EFNDER : RTSFF
TI3TA MR NKEIS AV b
2]

8% : ¥ a— FEF X s p. (Pseudomonas sp. )

B4 : SD705
K%
Phe Gly Ser Ser Asn Tyr Thr Lys Thr Gln Tyr Pro Ile Val Leu Thr
1 9 10 15
His Gly Met Leu Gly Phe Asp Ser Leu Leu

20 25

PCT/IP96/00426
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E7E&S: 6

EFiokx : 20

EF|DR : Bl

HOM : —7iH
PRo Y- HSR
EVIOBE : thoBE ARkDNA
%]

AACTACACNA AGACNCAGTA 20

EVES 7

Eokz : 30

KEFoX - Bk

HOB - —AH
FRo - @R
7O : fhoBi# ApDNA
. %7

GGGGAATTCA GGACTCGCAT TATGCGCAAC 30

EFES : 8

KMok - 30

EYDR : Bk

MO - —&mH
bRor— . B#ER
EFIOEH : thokl SERDNA
E5

PCT/IP96/00426
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TTTGAATTCA GAGCCCGGCG TTCTTCAGGC 30

EFIES: 9
EFokx: 30
EF0R - Bi#
DX - —AH
FRo Y- BHRK
EFIOfEE : thoE ABDNA
&%

TTTGAGCTCA GAGCCCGGCG TTCTTCAGGC 30

EFES:10
EVjokx:30
BN - B
O - —&iH
FRoU— : HHEK
PO : fthoEE  SBIDNA
&y

AAATCTAGAT TCGGCTCCTC GAACTACACC 30

EFNES:11
E¥jokx:30
EFVIOR : Bl
SO - —&#H
hto U— : EEK

EF OB : tho%E SBDNA



10

15

20

25

WO 96/27002

7]
CCCTCTAGAC TAGCGTTCGG CGCGGCTATC

EVES: 12

EfokE : 30

EFOR : Bk

SHOR - —2gH
FROU— : E#EK

EVIORM : fhOiRE SREDNA
%]

CCCTCTAGAT CAGAGCCCGG CGTTCTTCAG

EV&ES:13

BSokE : 30

7R : #kk

SHOB - —&84
PRo Y- HERR
EF|OREM : ho## ABKDNA
- %7

CCCGAATTCA TACGAATTAA AGTTGAAAGC

EVES: 14
EMokE : 30
ESDR : Bk
SO - —AP
FRoY—~ : H#R

30

30

30

PCT/IP96/00426
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B oS : thokB SERDNA
%]
AAATCTAGAG TTGAAACCAA TTAAGTACTC

ENES:15
EokE : 30
ESOR! - KR
SO - —AH
FRo U — . @R
EFIOESE : thokk SHDNA
KX

GGGTCTAGAT CCCTAAGGAT GTACTGGATG

EVNES:16
E¥ogs: 30

EFDOR : %8

SO - —&KH
PO - BHRK
EFIOEH : thoBE SHRDNA
%)

TTTAAGCTTA GAAACTCAAC TGTCACAGTG

30

30

30

PCT/IP96/00426
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sk o &
1) BNIBB1ERINALT I BENNEI-FT 3R EF.
2) RIIBE2ILBRIN ALY AA—FE2a-FT3227LAF FEN%
SURET,
) EVMBE I IcERINALT I BENEI-FT I3 88KETF.
4) BABSAIcERIW YA —YOLEEICES TS5 7 E% D
~FF3371LAF FEFNIEEUREFS
5) ¥a— F¥%+ X (Pseudononas) RMMEHRKROHFROLEHTE 1 HI
WUB4RDOVWT L DRICEROBET.
6) Ya— F¥F+ X s p.(Pseudomonas sp.) SD 7 0 5 ¥ (FERM BP-47
72) BROFBROBHELHLZVWILBL4HOLTNAODIRICEEHRDBRE
o
7)) BROTMHFI1FALBZOVWLE6ROWTFhOOHIIER I L BET
DRI VAFFEFIOLEBHLLB—BESTDNA,
8) HROMHEEIM|FARE4RAICERINLBEFOII VLA FF
EFo2BHLLE—BENATYVIAXTSEDNA,
9. HFROBHBIFALVILB4HOWThOOHIIEHR I W ILBETF
OV EDLI>2E2BEREPMIAATRAT S LS ICEEREHE
RTHMOELER I ¥ — It AARHBIDNA,
10) #HROBEF1HLVILE4IHOVWTFHIORICERS hic B
FobiE bl 22 REYREEK LICHBEBAICE > THASRAAX

Mg pEEDNA,
11) H#BROGHBIFHICEROMBIDNATEARBRIALEEER
BEEIREY,

12) BROBHEEL ORICCROMABAPRBADNAZSISULAER
BmEY.
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13) BMEYMHK TR 2Y 7 (Escherichia) BEIE. 2 — F®F
AR#E (Pseudomonas) . F A NF I XBME (Bacillus) T3 3
HROWHE 1 1 AicidMOoLHARRREY,

14) HEYH Y 2a— FEF XEHME (Pseudomonas) . /- {E/NF I
ZABHME (Bacillus) THLHROEHE 1 2RO E it Y,

- 15) BEYN a2 —FEF X+ TIAAHYH¥ XX (Pseudomonas alcali

genes) . Ya—FEF R Ya—-F7LHY SRR (Pseudononas pse
udoalcaligenes) \ ¥a— FE€3+ R - 4 » F¥+ (Pseudomonas mendoc
ina) { FAWEAAFARX « XTF Y X (Bacillus subutilus) T& 2 H
ROWHBE1 1AFARE] 2HEHBOLEGEHEREY,

16) BEHAN 2 —FEFZXsp. (Pseudomonas sp.) SD705
B. Ya—F®7F X+ 4> FY¥ (Pseudomonas alcaligenes) S D 7
028, YF I X (Bacillus) NKS—-21¥., s/l Fho0LREK
THE2HKOTHABL 1 HE-IIE 1 2HEMOEERBELEY,
17) FROBABL 1FELWVWLELI 6HOVWTFhHrDHICEROEE
EREITHRODBELI>EBELTYV N -EL2E8UEEMEB.
YN—-EEBMT I LARMETEY - YORBS
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